The survey was in two parts, comprising an online survey of reported sedation and delirium management (unit survey) and a collection of de-identified data about each patient in a unit at a given time on a specified day (patient snapshot survey). All intensive care units throughout Australia and New Zealand were invited by email to participate in the survey.
Twenty-three predominantly metropolitan, level III Australian and New Zealand intensive care units treating adult patients participated. Written sedation policies were in place in 48% of units, while an additional 44% of units reported having informal sedation policies. Seventy percent of units routinely used a sedation scale. In contrast, only 9% of units routinely used a delirium scale. Continuous intravenous infusion is the primary means of patient sedation (74% of units). While 30% of units reported routinely interrupting sedation, only 10% of sedated patients in the snapshot survey had had their sedation interrupted in the preceding 12 hours. Oversedation appears to be common (46% of patients with completed sedation scales). Use of neuromuscular blockade is low (10%) compared to other published studies. Midazolam and propofol were the most frequently used sedatives. The proportion of patients developing delirium was 21% of assessable patients. Failed and self-extubation rates were low: 3.2% and 0.5% respectively.
In Australian and New Zealand intensive care units, routine use of sedation scales is common but not universal, while routine delirium assessment is rare. The use of a sedation protocol is valuable and should be encouraged.
been incorporated into professionally sponsored clinical practice guidelines 5 , but they have not been widely adopted in Australia and New Zealand (ANZ).
It is a common perception that patients requiring mechanical ventilation and sedatives in the ICU are at high risk of developing temporary impairment of cognitive function (delirium) and/or altered response to external stimuli (agitation). However, the magnitude of this problem in critically ill ANZ ICU patients has not been accurately assessed. The precise mechanism of delirium in ICU patients is also not well understood.
While the issue of delirium in critical care is gaining more prominence, monitoring for delirium is not yet part of routine practice 6 , particularly in ANZ ICUs. Historically, delirium was often assumed to be an accepted consequence of ICU admission that had no impact on the patient's prognosis 7 . However, and health of patients, and LOS has been shown 7, 8 . Furthermore, patients who suffer from delirium in the ICU have a higher mortality rate 7, 9 and are more likely to suffer from impaired long-term cognitive function than those patients who do not 10 .
Sedation and delirium management practices vary considerably from unit to unit, country to country and year to year 8, [11] [12] [13] [14] [15] [16] [17] [18] [19] . However, there are few data available on the practice of sedation and delirium management in ANZ.
We undertook a two-part survey of ANZ ICUs to determine baseline data on sedation and longitudinal data averaged over a calendar year including demographics, while the snapshot survey recorded actual sedation practices on a particular day on all patients in the participating units. It was anticipated that the results of the survey would provide an overview of sedation practices as well as an insight into useful indicators of the quality of sedation management.
METHODS
A survey for the collection of data about sedation and delirium management practices in ICUs was developed. The survey consisted of two parts. The information about normal practices in each unit and clinical indicators for sedation and delirium management in a calendar year. Questions covered unit demographics, methods of administering sedation, use of sedation and delirium scales, pharmacological agents most commonly used for managing sedation and delirium, mechanical ventilation rates, failed and self-extubation rates and the proportion of patients developing delirium. state with inattention and lack of concentration. a medical decision to do so. Failed extubation was extubation and subsequently required re-intubation within 24 hours.
The second part of the survey was a snapshot were collected on the reason for patient admission, current LOS, whether the patient was mechanically ventilated, duration of intubation, sedative and analgesic agents given, method of administration of sedatives and analgesia and whether the patient suffered from delirium. No additional data were collected for patients who were neither sedated nor ventilated. The level of sedation was assessed using the Motor Activity Assessment Scale (MAAS) 20 and delirium was assessed using the Intensive Care Delirium Screening Checklist (ICDSC) 21 . Both these tools have been validated for use in the ICU setting 20, 21 .
Most units collect limited data on an annual basis. This can miss important data like ventilatory indicators and delirium status. Therefore, two surveys were undertaken because the data we sought are not always collected in the normal process of care delivery, but could be captured in a single snapshot survey to complement the annually collected data. We compared and contrasted the results of the online unit survey with those of the patient survey, highlighting the level of patient sedation as well as the prevalence of delirium.
The survey was piloted twice in nine ANZ ICUs. Delegates at the combined 2006 Australian and New Zealand Intensive Care Society and Australian meeting were then invited to register their interest in participating. Those who expressed an interest, as well as all ICUs throughout ANZ with an electronic address known to the Australian and New Zealand Intensive Care Society Research Centre for Critical Care Resources, were invited by email to participate in the survey. The email contained an URL link to the unit survey. Data were entered into an online survey tool with the capacity to undertake quantitative analysis 22 . Forms for the collection of patient information were mailed to participating units at the same time the URL was sent: data were collected on these forms and subsequently entered into the online survey tool.
The same units participated in both the unit survey and the patient surveys. No data that were collected in the survey. For this reason, in accordance with the National Statement on the Ethical Conduct of Research Involving Humans, ethics committee approval was not required 23 .
RESULTS

Unit survey
Annually collected data were reported from ICUs covering the time period July 1, 2005 to June 30, 2006. Surveys were sent to the Director of the ICU or the Data Manager.
Demographics
Twenty-three ICUs completed the survey. Characteristics of the participating units are outlined in Table 1 . The majority were located in metropolitan areas (74%), were Level III units Care Medicine Minimum Standards Document IC1 14 and treated only adult patients (87%). Despite these similarities, there were wide variations in the number of admissions per year, the proportion of admissions who were invasively ventilated and the proportion of patients ventilated for longer than 24 hours.
Sedation and delirium
Eleven (48%) ICUs reported having a written sedation policy, while 10 (44%) had an informal policy. Only two (9%) reported having no policy. Seventeen (74%) ICUs primarily used continuous intravenous (IV) infusion as the means of patient sedation. Seven units (30%) reported routinely interrupting sedation on a daily basis. None of the 23 units surveyed reported giving sedated/ventilated Table 2) .
Choice of pharmacologic agent Twelve ICUs (52%) indicated that the primary agent used for sedation was midazolam, seven units (30%) primarily used propofol and four (17%) primarily used morphine. Dexmedetomidine was a third-line agent in one ICU and a fourth-line agent in four others. The primary analgesic used was morphine (19 ICUs; 83%), followed by fentanyl (four ICUs; 17%). Ketamine was used as a secondline analgesic agent in two units (9%) and as a third-line analgesic in nine (39%).
Extubations and tracheostomy rate Among ventilated patients, the median reported self-extubation rate was 0.5% (n=19; interquartile range [IQR] 0.3 to 0.9%) and the median failed extubation rate was 3.2% (n=16; IQR 2.9 to 4.1%). The median tracheostomy rate as a proportion of ventilated patients was 11.3% (n=17; IQR 6.8 to 13.7%).
Ventilation time
Within the cohort of ventilated patients, ICUs reported a median ventilation time of 34.4 hours in a calendar year in the unit survey (IQR 22 to 50; average: 48.2 hours) ( Table 3 ). Six units (33%) reported a median ventilation time of less than 24 hours and 12 (67%) units reported a median ventilation time of 24 hours or more.
Patient survey
Data on patients were collected simultaneously at midday across participating units.
Demographic data
Data were collected for 234 patients. The primary reasons, by diagnostic category, for which the 234 patients surveyed were admitted to the ICU are shown in Table 4 . The most common reasons for admission included respiratory failure, elective postoperative admission and multi-system organ failure. Smaller numbers were admitted for intracranial pathology due to stroke, haemorrhage or tumours; encephalopathy due to hypoxic, metabolic or drug aetiologies; trauma including head injury and other aetiologies including acute renal failure (n=4), emergency postoperative admission (n=8) and anaphylaxis (n=2).
Sedation and analgesia delivery
Of a total of 234 patients, 59 (25%) were reported to be sedated at the time of the survey, while 84 (36%) had received an analgesic or sedative in the preceding 24 hours. The mode of sedation and analgesia delivery in the preceding 24 hours (continuous IV infusion or intermittent [on demand] IV bolus) was reported for 69 and 61 patients, respectively. The majority of patients had sedation and/or analgesia delivered via continuous IV infusion. In longer-term patients and those requiring analgesia only (n=13), an intermittent dosing regimen was sometimes used (Figure 1 ).
Eight patients (10% of sedated patients) had had their sedation deliberately interrupted in the previous 12 hours. At the time of the survey, three of the eight patients were receiving fentanyl and midazolam, including one patient being given remifentanil as well. One patient was taking morphine and midazolam, while two patients were being given propofol (one of whom was also receiving morphine and dexmedetomidine). There was no consistent pattern in these small numbers.
Neurological assessment
The sedation scale was reported for 105 patients. Fifty-three patients (51%) had sedation category 2 (normal response to touch or name) or 3 (restless but cooperative), while 48 (46%) had category 0 (unresponsive) or 1 (responsive only to noxious stimuli) ( Table 5 ).
Delirium was assessed for patients with MAAS sedation category 2 to 5. Of the 56 patients assessed for delirium, 12 (21%) had ICDSC scores 15 ( Table 6 ).
Nine of 234 patients (4%) had a CT scan during their admission for reasons other than assessment of their primary disease process. These nine patients had been in the ICU for a median of 13 days (range: four to 29 days) at the time of the survey. All were patients were still sedated. The most common reason for admission among these patients was intracranial pathology (n=3, 33%). The remainder were admitted for a variety of reasons, including multi-system organ failure (n=2, 22%), trauma including head injury, trauma without head injury and postoperative abdominal aortic aneurysm repair (n=1 each, 11% each).
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Sedative and analgesic agents used
Eighty-four patients (36% of the total sample) were reported to have received sedative or analgesic drugs in the previous 24-hour period. Many patients received combinations of two or more sedative and analgesic drugs. The most common sedatives used were propofol and midazolam. Each was used in 37 patients (44% of sedated) (Figure 2 ). Morphine and/or fentanyl was given to 60 (72% of sedated) patients, with morphine given more frequently (n=36 vs. n=24).
The most common drug combinations were morphine and midazolam (given to 19 patients, 23% of all sedated patients), followed by fentanyl (54% of sedated) patients received a narcotic (morphine or fentanyl) as well as either midazolam or propofol.
Other agents used occasionally included ketamine (n=2), dexmedetomidine (n=2, in combination with morphine and fentanyl respectively), diazepam (n=2), a study drug which may have been either dexmedetomidine or midazolam (n=1) and single uses of remifentanil, zopiclone, chloral hydrate, risperidone, temazepam, clonidine, chlorpromazine, methadone, gabapentin and carbamazepine.
Six out of 59 ventilated patients had received neuromuscular blocking agents in the previous 24 hours for reasons other than intubation or surgery. Amongst these patients, reasons for admission varied. Patients were admitted for: trauma including head injury (2), trauma without head injury (1), respiratory failure (1), multi-system organ failure (1) and acute postoperative renal failure (1).
Ventilation and tracheostomy data
On the day of the survey a total of 44% of the sample (n=104) were ventilated. This represents 42% of the potential number of patients based on the total number of funded ventilator beds in the cohort. The predominant route of intubation was reported as oral endotracheal tube (n=65); other routes were tracheostomy (n=25) and nasal endotracheal tube (n=1) (Figure 3 ). Thirteen survey respondents did not specify the route of intubation. This represents a prevalence of tracheostomies of 24% amongst ventilated patients.
Forty-six patients (44%) had been ventilated in excess of 144 hours at the time of the survey and 21 (20%) had been ventilated for less than 24 hours. The remaining 36 (35%) had been ventilated variable times between 24 and 144 hours; one did not report ventilation time. The median time of ventilation was 111 hours (IQR 30-279, mean 245.5 hours).
The prior time in ICU for those who were not ventilated compared with those who were was days [IQR 2-13], P=0.0004), while the prior time different compared with those who were (four days [IQR 2-7] vs. three days [IQR 1-8]).
DISCUSSION
This study provides an insight into the management of sedation in critically ill patients in 23 predominantly metropolitan level III ANZ ICUs that treat adult patients. Sedation policies exist in the majority of units surveyed, but just under half had formal written policies. Oversedation (MAAS 0 to 1) appears to be common and daily interruption of sedation is not a widespread practice. While most units report routine use of sedation scales, routine assessment of delirium is far less common (70% vs. 9%, respectively). The proportion of patients developing delirium (21%) was relatively low. Failed and self-extubation rates (3.2% and 0.5% respectively) were low compared with international studies [24] [25] [26] , but comparable with those reported in a previous single-centre Australian study 27 .
Compared with previous Australian surveys, our results indicate a change in practice with regard to use of sedation scales and sedation protocols. In 1997 Magarey reported that 17% of units surveyed routinely used a sedation scale 28 and by 2005 Botha found this had increased to 44.6% 29 . We found a rate of 70%. Botha reported that 70.2% "never" or "seldom" used written sedation protocols, a rate that decreased to approximately 60% in our study. Although some of the difference may be a result of the higher response rate from level III ICUs in our towards greater uptake of formal, routine sedation assessment in ANZ ICUs. The trend toward an increased use of sedation protocols and sedation scales has been reported in other countries; Martin has recently described a 44% increase in the use of sedation protocols and a 25% increase in the use of sedation scales in German ICUs in a four-year period 19 .
Although the two surveys are complementary, our dual survey methodology highlights the limitations of point prevalence studies which are common tools for researchers. For example, the unit survey data suggest that 45% of ventilated patients in the study would be expected to be extubated within 24 hours of ICU admission, while the patient survey found that 78% of ventilated patients had been ventilated for more than 24 hours. This may imply that within this group, there was a higher representation of the longer-term ventilated patients than predicted from the unit survey, or alternatively the prediction of extubation is inaccurate. The sedative regimens used for those requiring longer-term ventilation may have differed from those with short ventilation courses. While providing a useful snapshot of the state of patients in ANZ ICUs, these data are limited by time and circumstance.
Other limitations of the study include the small sample size in comparison to the total number of ANZ ICUs (181) and a bias towards longer-term patients created by this study design. However, the survey did constitute a good sample of ANZ tertiary units. The process of conducting the survey terms used in critical care medicine including selfextubation, failed extubation and ventilation rate.
This study also highlights several differences between the reported and actual practices in ANZ ICUs. Despite various campaigns promoting the daily interruption of sedation and analgesia, and the emphasis placed on daily interruption in the Australian and New Zealand College of Anaesthetists working party recommendation on acute pain management 30 , only 9.5% of sedated patients in the snapshot survey were managed with routine interruption. This contrasts with both the reported rate of 30% in the unit survey and previously reported rates of 14.9% in Botha's survey 29 . At the same time, 46% of snapshot survey patients were oversedated (sedation category 0 or 1). We cannot comment on the reasons for oversedation in our cohort as we did not ask about the target sedation level, and an 'oversedated' level may have been clinically appropriate. Similarly, we only asked for sedation interruption in the preceding 12 hours where some units may have a preference for interrupting the sedation between the hours of midday to midnight. It appears that uptake of daily sedation interruption in ANZ ICUs has been slow, of a single-centre North American study 4 to ANZ practice.
Our snapshot survey delirium rate (21%) was similar to or lower than other Canadian and Australian studies which used the ICDSC 8, 21, [31] [32] [33] and considerably lower than the rates of 50 to 80% reported in United States studies using the Confusion Assessment Method for Intensive Care Units (CAM-ICU) 7, 34, 35 . There may be a number of reasons for this. First, recent evidence suggests the CAM-ICU and ICDSC assess different components of delirium and that their scales often disagree 36 . prevalence survey. Both the ICDSC and the CAM-ICU are based on screening several times each day to gain an accurate picture of the patient's is characteristic of delirium. In the current survey, the patients were only assessed at one timepoint. Another reason for the low rate of delirium could be that the majority of the patients had been admitted to an ICU for a protracted time and may therefore be assumed to be in the ventilator weaning phase and so without many of the confounding risk factors for delirium such as sepsis, electrolyte imbalances and acid/base disturbances. Finally, the high oversedation levels may have masked the true incidence of delirium in our cohort.
There was a considerable difference between the tracheostomy rates reported in the unit survey (11%) and the actual prevalence reported in the patient survey (24%). Almost two-thirds of patients were ventilated via an endotracheal tube, with a further one-quarter ventilated via tracheostomy.
participating ICUs at the time of the patient survey compared with typical rates over the course of a year. These longer-term patients with more severe disease would normally appear to be outliers when collecting longitudinal data.
The pharmacological agents most frequently used to manage sedation and analgesia are midazolam, propofol, morphine and fentanyl, but reported use in the unit survey was found to differ from actual use in the snapshot survey. While in the unit survey the majority reported using midazolam most frequently as their primary sedative agent, the snapshot data demonstrates that propofol was used use of propofol in ANZ ICUs. Of the analgesics, morphine and fentanyl were the most frequently used. Other sedatives and analgesics, such as ketamine, dexmedetomidine, remifentanil, other benzodiazepines and chloral hydrate, were used infrequently. Midazolam was used in various drug combinations -morphine with midazolam and fentanyl with midazolam were both used relatively frequently. Previous Australian surveys have also reported that morphine and midazolam were the most frequently used analgesic and sedative agents 28, 29 .
Neuromuscular blockade was not used often in participating ICUs (10% of ventilated patients) compared with much higher rates reported in two studies from the United States 37, 38 . This is consistent with current available guidelines 39 and in line with results of other studies which have reported rates of 10 to 13% 2, 18, 26 . The survey did not distinguish reasons for receipt of neuromuscular blockade.
Surveys conducted to date typically do not provide data on the link between ICU sedation and delirium management practices and outcomes such as LOS, duration of ventilation, tracheostomy rate and accidental and failed extubation. Instead, they have tended to focus primarily on pharmacotherapy indicators that are directly linked to improved sedation quality and patient outcomes requires further work. Future research will also need to take into account changing practice patterns in ANZ and the differences between longitudinal and point prevalence data.
This study provided an overview of sedation management and delirium monitoring practices in ANZ. Routine use of sedation scales is increasing but is not universal. Given the association between delirium, morbidity and mortality 7-10 , the lack of routine validated delirium assessment is concerning. Even amongst tertiary units, the practice of sedation is not usually subject to a standard written protocol. Action is needed to address these issues. While our survey did not provide direct links between ICU practice indicators and outcomes, it does provide a baseline observation of these factors, assessed simultaneously in the same group of patients. In the interests of better outcomes for our patients, further research is needed to gain a clearer view of what constitutes best practice management in Australia and New Zealand.
